The current study investigated the neurobiological role of white matter in visuospatial versus linguistic processing abilities in autism using diffusion tensor imaging. We examined differences in white matter integrity between high-functioning children with autism (HFA) and typically developing controls (CTRL), in relation to the groups' response times (RT) on a pictorial reasoning task under three conditions: visuospatial, V, semantic, S, and V + S, a hybrid condition allowing language use to facilitate visuospatial transformations.
Introduction
A characteristic feature of individuals with autism is their difficulty with certain aspects of language, most evident in pragmatics, verbal memory, and in taking advantage of semantic context (Harris et al., 2006; Kamio, Robins, Kelley, Swainson, & Fein, 2007; Perkins, Dobbinson, Boucher, Bol, & Bloom, 2006; Rapin & Dunn, 2003; Tager-Flusberg, Lindgren, & Mody, 2008) . However, access to semantic information via pictures, as well as picture naming, appear relatively spared in autism (Kamio & Toichi, 2000; Walenski, Mostofsky, Gidley-Larson, & Ullman, 2008) , suggesting that nonsocial cognitive difficulties in autism may arise primarily when the use of verbal strategies is required (Joseph, Steele, Meyer, & Tager-Flusberg, 2005; Whitehouse, Maybery, & Durkin, 2006) . In contrast to linguistic difficulties, visuospatial abilities have been reported to be intact or superior in autism, using tasks such as the Block Design subtest of the Wechsler Intelligence Scale, low-level visual discrimination, or Raven's Progressive Matrices (Caron, Mottron, Berthiaume, & Dawson, 2006; Dakin & Frith, 2005; de Jonge et al., 2007; Edgin & Pennington, 2005) .
We investigated this dichotomy between visuospatial and linguistic processing in autism both behaviorally and with functional neuroimaging (Sahyoun, Soulières, Belliveau, Mottron, & Mody, 2009; Sahyoun, Belliveau, Soulières, Schwartz, & Mody, 2010) , using a pictorial reasoning task involving three conditions that varied in the extent to which they engaged verbal versus visuospatial processes. We found that high-functioning individuals with autism (HFA) were slowest on the condition that required the use of semantic information, but were fastest when visuospatial strategies were available to solve the problem. Furthermore, the HFA showed decreased activation in frontal lobe language regions mediating the use of verbal strategies in reasoning, while relying more extensively on ventral temporal and parietal regions involved in visuospatial processing. The aim of the present study was to further explore these findings by examining the integrity of white matter pathways involved in visuospatial and linguistic reasoning in high-functioning children with autism and age-and IQ-matched 0278-2626/$ -see front matter Ó 2010 Elsevier Inc. All rights reserved. doi:10.1016/j.bandc.2010.05.002
